High-accuracy H I profiles and linewidths are presented for inclined ((b/a) o < 0.5) spiral galaxies in the southern Zone of Avoidance (ZOA). These galaxies define a sample for use in the determinations of peculiar velocities using the near-infrared Tully-Fisher (TF) relation. The sample is based on the 394 H I-selected galaxies from the Parkes H I Zone of Avoidance survey (HIZOA). Follow-up narrow-band Parkes H I observations were obtained in 2010 and 2015 for 290 galaxies, while for the further 104 galaxies, sufficiently high signal-to-noise spectra were available from the original HIZOA data. All 394 spectra are reduced and parameterized in the same systematic way. Five different types of linewidth measurements were derived, and a Bayesian mixture model was used to derive conversion equations between these five widths. Of the selected and measure galaxies, 342 have adequate signal-to-noise (S/N 5) for use in TF distance estimation. The average value of the signal-to-noise ratio of the sample is 14.7. We present the H I parameters for these galaxies. The sample will allow a more accurate determination of the flow field in the southern ZOA which bisects dynamically important large-scale structures such as Puppis, the Great Attractor, and the Local Void.
INTRODUCTION
Our understanding of the dynamics in the nearby Universe has increasingly been refined in the last decade thanks to the advance of larger and more systematic surveys of peculiar velocities using either Tully-Fisher (TF) analyses such as Cosmic Flows Courtois & Tully 2012 ) and the 2MASS Tully-Fisher Survey (2MTF: Masters et al. 2008; Hong et al. 2013; Masters et al. 2014; Hong et al. 2014; Springob et al. 2015) or Fundamental Plane (FP) analyses such as 6dF (Colless et al. 2001; Magoulas et al. 2012; Campbell et al. 2014; Springob et al. 2014; Scrimgeour et al. 2016 ). The The Cosmic Flows project, for example, aims to measure distances for thousands of galaxies using new and archival 21-cm observations and I-band photometry. Longer wavelength photometry in the K ′ band (McDonald et al. 2009 ) or using SPITZER (Sorce et al. 2013) or WISE (Neill et al. 2014 ) has been used to reduce the effect of dust extinction. The 2MTF project uses the infrared J, ⋆ E-mail: khaled@ast.uct.ac.za H, and Ks bands in order to minimize the effect of the foreground extinction. However, a non-negligible portion of the sky remains excluded because the 2MTF selection also depends on the optical 2MASS Redshift Survey (2MRS; Huchra et al. 2012 ). One of the major limitations therefore remains the lack of data in the so-called Zone of Avoidance (ZOA) around the Galactic Plane (e.g. Kraan-Korteweg & Lahav 2000; Loeb & Narayan 2008) . This region is known to bisect major parts of dynamically important nearby large-scale structures such as the Perseus-Pisces Supercluster (PPS; Einasto et al. 1980; Giovanelli & Haynes 1982; Focardi et al. 1984; Hauschildt 1987) , the Great Attractor (GA; Lynden-Bell et al. 1988; Woudt et al. 1999 ) and the Local Void (LV; Tully & Fisher 1987; Kraan-Korteweg et al. 2008) . As a result, a definitive analysis remains to be completed of fundamental questions such as whether the bulk motion of the local Universe is consistent with theoretical expectations, and which structures are responsible for the bulk motion. Large forthcoming surveys will probe the local Universe to greater and greater accuracy. However, the uncertainties due to missing data in the ZOA need to be resolved by direct measurements in the region, if feasible.
In view of this situation, we are extending peculiar velocity surveys closer to the Galactic Plane. At high levels of dust extinction and stellar density, observations at the long wavelength of the 21 cm line of H I and in the near-infrared (NIR) are little affected. An extension of NIR TF-based distances to lower latitudes based on deep 21cm observations and deep, well-resolved NIR imaging is therefore possible. We are pursuing this TF extension as follows. Firstly, we use existing systematic H I surveys, for which we obtain deep and wellresolved near-infrared photometry in order to select a sample suitable for a TF study -with the subsequent intention of deeper or better resolved data where necessary. Secondly, we use existing NIR surveys to select galaxies. The Two Micron All-Sky Survey (2MASS; Skrutskie et al. 2006 ) is extremely well-suited for this approach. 2MTF (Masters et al. 2008 ) already provides a complete Tully-Fisher analysis (i.e. distances and peculiar velocities) of all bright inclined spirals in the 2MRS (Huchra et al. 2012 ). However, they exclude the inner ZOA (|b| < 5
• ; |b| < 8 • for |l| < 30
• ). Therefore, in 2009, we started an H I redshift followup for all 2MASX bright galaxies without redshift data in or close to the ZOA, primarily using the Nançay Radio Telescope (NRT; Ramatsoku et al. 2014; Kraan-Korteweg et al. in prep.) , but later also the Parkes Telescope for a small remaining sample of very southern galaxies (Said et al. in prep.) . This complementary approach is particularly useful, because no systematic H I survey exists for the northern ZOA, while the 2MASX galaxy properties are not biased in any sense, being hardly affected by either extinction or high stellar densities in that part of the ZOA.
In preparation for the forthcoming flow field analysis, we have first derived a NIR TF relation that is optimized for areas of high extinction. Although the NIR parameters of galaxies are much less affected compared to optical data (AK ∼ 0.1AB) it is not entirely negligible, and total magnitudes will not be as reliable compared to high latitude regions. However, isophotal magnitudes are much more stable in regions affected by extinction. Said et al. 2015 (Paper I) therefore derived a new calibration of the NIR TF relation based on isophotal magnitudes. The relation is based on the same calibrator sample as the one presented in Masters et al. (2008) and follows their precepts closely. The isophotal TF relation was found to have a scatter of the same order as the total magnitude relation. A pilot project for an incomplete subset of the ZOA galaxy sample demonstrated the feasibility of extending flow fields deeper into the ZOA (Said et al. 2014 ).
This paper is the first in a series of papers presenting data obtained in a systematic way for future applications of the TF relation in the ZOA. It focuses on the first approach, where we start out with an H I-selected sample. It is based on the systematic H I ZOA surveys pursued with the Parkes telescope, specifically designed to unveil the large-scale structures of galaxies in the nearby Universe across the most obscured part of the mostly southern ZOA (Staveley-Smith et al. 2015) , i.e. in areas were most other surveys fail. The integration time of the HIZOA surveys are a factor of five longer compared to the H I Parkes All-Sky Survey (HIPASS) (Meyer et al. 2004) . These H I-selected galaxies are not biased with respect to the Galactic foreground dust layer, as shown in StaveleySmith et al. (2015) .
Three blind systematic deep H I ZOA surveys were conducted with the Multibeam Receiver on the 64-m Parkes Radio Telescope, i.e. the main southern H I Parkes Deep Zone of Avoidance Survey (HIZOA-S; Staveley-Smith et al., 2015), the Northern Extension (HIZOA-N) (Donley et al. 2005 ) and the Galactic Bulge (GB) . These three surveys show many new structures and also reveal the missing connections in the conspicuous features that cross the ZOA, such as the GA, the Puppis region and the LV for the first time. This highlights the importance of the ZOA in the understanding of the cosmic web. Based on these surveys, H I spectra for over a thousand galaxies in the southern ZOA are now available.
Accordingly, follow-up pointing deep NIR observations for all galaxies in the three HIZOA surveys were conducted between 2006 and 2013 with the Japanese InfraRed Survey Facility (IRSF), a 1.4 m telescope situated at the South African Astronomical Observatory site in Sutherland. Data from 2006 to 2010 were published in Williams et al. (2014) . In a companion paper, Said et al. (in prep.) , we will present high-quality NIR J, H, and Ks-band observations for the completed HIZOA surveys, and discuss completeness and reliability of the NIR catalog for application in a TF-survey. The NIR data has already been used extensively for the sample selection for the present TF analysis with regard to unambiguous counterpart identification, availability of high accuracy photometry, and the required inclination limits.
The determination of the H I parameters also required further attention. We need highly resolved H I-line profiles, with high signal-to-noise and homogeneous analysis. 104 spectra in the ZOA TF sample already meet our requirements (S/N > 5, very well resolved H I profile). Based on the newly-derived NIR imaging, an additional 290 needed to be re-observed to obtain higher resolution HI profiles. This was achieved by conducting 21-cm narrow-band follow-up observations with the Multibeam Receiver on the 64-m Parkes Radio Telescope.
In this paper we present the newly obtained 21 cm H I line spectra. We discuss the observations and data reduction procedures in Section 2. In Section 3 we describe the algorithm with which we derive the H I parameters and associated errors, both for the new observations and the re-measurements of the HIZOA linewidths, the final compilation, the characteristics of the data set and comparison with the published H I data. We summarize our results in Section 4.
OBSERVATIONS AND DATA REDUCTION

Sample Selection
HIZOA is a blind H I survey of the southern ZOA (|b| < 5
• ; Dec < +15
• ), conducted with the 64-m Parkes Radio Telescope 1 in three parts: (1) the main part (HIZOA-S) covers |b| < 5
• ; 212 Staveley-Smith et al., 2015) , (2) the Northern Extension (HIZOA-N) covers the northern regions visible from Parkes (|b| < 5
• ; 36 • < l < 52
• and 196 Donley et al. 2005) , and (3) the Galactic Bulge (GB) extension, which goes to higher latitudes around the GB region (5 • < |b| < 10 • ; 332 • < l < 36
• and 10 Kraan-Korteweg et al. 2008 ). These surveys cover the most obscured southern ZOA visible from Parkes out to 12000 km/s, and result in more than a thousand detected galaxies with an rms ∼ 6 mJy/beam.
Our H I sample selection is based on a cross-identification of the HIZOA galaxies with the high-quality NIR IRSF images. We select only galaxies with secure counterparts and good photometry (error in isophotal magnitude less than 0.1 mag at the highest High Quality (HQ) narrow-band observations of 238 galaxies and 104 additional HIZOA galaxies with HQ H I profiles are shown as circles color coded by their velocity cz; Low Quality (LQ) narrow-band observations of the 52 galaxies discarded from the TF are shown as black crosses. The boundaries of the three HIZOA survey areas are plotted in blue (HIZOA-S), green (HIZOA-N) and red (GB). Note the wall-like structure of the Norma super-cluster at 290 • < l < 340 • and cz ∼ 4800 km s −1 . extinction level). After applying additional restrictions on inclination, we use galaxies with b/a < 0.7 (see also, Fig. 6 in Said et al. 2015) . All the selected HIZOA profiles were visually inspected. Galaxies with good profiles were excluded from the re-observation list. Only galaxies with profiles of insufficient S/N ratio for TF work were included in the narrow-band observing list. The final list for re-observations contains 290 galaxies. An additional 104 H I profiles from the three HIZOA surveys were deemed sufficiently reliable for TF analysis and measured directly from data in the HI-ZOA archive.
Data Acquisition and Reduction
Data were collected in 2010 and 2015 using the 21 cm Multibeam receiver (MB; Staveley-Smith et al. 1996) on the 64-m Parkes Radio Telescope in narrow-band mode, using only the high-efficiency 7 inner beams. Beam-switching mode allows one beam ON the source and the other six OFF source, which reduces the noise by a factor of 2. Each target was observed for at least 35 minutes of ON-source integration time, with the 8 MHz bandwidth split into 1024 channels. This results in a velocity resolution of 1.6 km s −1 . Preliminary processing of the data was done in the real time. Each galaxy was observed for at least 35 minutes to get improved sensitivity over the original HIZOA data. To avoid L3 beacon of the Global Positioning System (GPS), the integration time for sources near cz= 8300 km s −1 was reduced to 2 × 17.5 minutes. Based on an assessment of the preliminary 35 minutes integration results, some galaxies were observed for another 17.5 or 35 minutes. We used the package LIVEDATA 2 (Barnes et al. 2001) to correct for the bandpass and Doppler effects. Estimation of the bandpass is done by using the MEAN estimator. All spectra were converted to the Solar System barycentre. The corrected-spectra were gridded with GRIDZILLA 3 (Barnes et al. 2001) .
H I RESULTS
As mentioned above, the aim of this paper is to provide H I parameters measured in a uniform way from high signal-to-noise (S/N) ratio and High Quality (HQ) profiles to be used in the forthcoming NIR TF analysis of galaxies in the ZOA. The required S/N threshold of depends on the shape of the H I profile, but S/N ≃ 5 appears to be minimum requirement for our algorithm (Donley et al. 2015) .
In this section we describe how we obtain the H I parameters required for the 394 galaxies selected for the TF ZOA relation. Figure 1 shows the distribution of all 394 galaxies in the sample. The newly-observed HQ narrow-band observations of 238 galaxies and additional 104 HQ HIZOA profiles derived directly from the HIZOA surveys are shown as circles color-coded by their velocity cz. For 52 of the re-observed galaxies, the resulting profile or signal to noise ratios was not deemed of sufficient quality for the ZOA TF analysis. These 52 (LQ) narrow-band observations are shown as black crosses. In this figure, the wall-like structure of the Norma super-cluster seems to dominate the distribution at 290
• < l < 340
• and cz ∼ 4800 km s −1 (Kraan-Korteweg et al. 1996; Woudt et al. 1999 Woudt et al. , 2008 Mutabazi et al. 2014) . See also the wedge plot (Fig. 18) in Staveley-Smith et al. (2015) .
Figure 2 presents a quantitative comparison between the three HIZOA surveys and the TF sample presented here. The distribution of both the HIZOA sources and TF sample are shown as a function of Galactic longitude in Fig. 2 . It shows that the TF sample is representative of the distribution of the parent HIZOA sample. The two histogram peaks around 240
• < l < 270
• and 300 • < l < 330
• in the HIZOA distribution are due to the Puppis and GA regions respectively. Both are well represented in the TF sample. The drop in both histograms towards the center of the Milky Way is due to existence of the LV. This drop is more prominent in the TF sample than the HIZOA survey because of the dependence of the TF sample on HQ NIR observations (Said et al. in prep.) . In the Galactic Bulge region, not only is the stellar density high but the region is also dominated by the LV, and the sample contains a relatively larger proportion of smallish blueish dwarfs .
H I Parametrization
The total flux and errors
We follow Staveley-Smith L. et al. (2015) in measuring the total flux of the H I using the function MBSPECT within the MIRIAD package (Sault et al. 1995) . After applying three-channel Hanning smoothing, which results in a velocity resolution of 3.3 km s −1 for our spectra, a low-order polynomial was fitted and subtracted from this spectrum. The integrated line flux was then measured from this smoothed and baseline-subtracted profile by integrating across the channels containing the emission line. The error was calculated using the formula given in Koribalski et al. (2004):
where (SN ) is the ratio of the peak flux density, S peak , and its uncertainty, and δv = 3.3 and 27 km s −1 are the velocity resolution of narrow-band and HIZOA observations respectively, after applying three-channel Hanning smoothing.
Systemic velocities and velocity widths
For the determination of the TF distances and peculiar velocities, the most important parameters from the H I profile are the systemic velocity and linewidth. The measurement of the H I linewidth and its associated uncertainty has received a lot of attention in the last few decades. Giovanelli et al. (1997) found the error in the H I linewidth to be the dominant source for the scatter in the TF relation. However, Tully & Pierce (2000) state that this does not hold if the error is less than 20 km s −1 . Subsequently, different algorithms have been introduced to measure the linewidth with high precision. Some authors adopt WF 50, the linewidth at 50% of the peak flux-rms (fp−rms) measured with a polynomial fit to both sides of the profile, to be their first preference (Haynes et al. 1999; Springob et al. 2005) . Courtois et al. (2009) , on the other hand, compared the W20, the linewidth at 20% of the peak flux of a single peak, as used in the early work (Tully & Fisher 1977; Pierce & Tully 1988 ) with the different linewidths from Springob et al. (2005) for an optimized choice of linewidth. They found a better correlation of W20 with WM50, the linewidth at 50% of the mean flux, than with WF 50. They therefore developed an algorithm to measure the Wm50 based on the mean flux instead of the peak level. This linewidth measurement, Wm50, has been used to update the Pre-Digital H I catalog of the Extragalactic Distance Database Courtois & Tully 2015) .
In this paper, we measure the systemic velocities and velocity widths using a modified version of the GBTIDL 4 function to find the Area, Width, and Velocity of a galaxy profile (AWV) 5 (see also, Hong et al. 2013; Masters et al. 2014) . This allows us to measure the linewidth values using five different methods:
(i) WP 20: the linewidth at 20% of the peak flux−rms, (ii) WM50: the linewidth at 50% of the mean flux, (iii) WP 50: the linewidth at 50% of the peak flux−rms, (iv) WF 50: the linewidth at 50% of the peak flux−rms, measured with a polynomial fit to both sides of the profile, (v) W2P 50, the linewidth at 50% of the peak flux−rms measured at each of the two peaks.
The errors for the systemic velocities and velocity widths were calculated by conducting a set of simulations for each profile (see also, Donley et al. 2005; Hong et al. 2013 ). This was achieved in three steps:
Step 1: The Savitzky-Golay smoothing filter (Press et al. 1992 ) was used to smooth each galaxy profile. A smoothing width of seventeen velocity channels was used for the new narrow-band observations, while eight velocity channels were used for HIZOA profiles (e.g., Donley et al. 2005; Hong et al. 2013 ).
Step 2: Fifty simulated galaxy profiles were created for each galaxy by applying Poisson noise to the smoothed profile. The rms of the Poisson noise was adjusted to the rms of the original galaxy profile.
Step 3: A modified version of the GBTIDL function AWV was used again to measure all the parameters using the simulated spectra. The median offset between the 50 simulated spectra and the original spectrum was adopted as the error.
For 17 galaxies, the GBTIDL function AWV failed to determine the WF 50 from the simulated spectra. For these galaxies, we used the formula proposed by Masters et al. (2014) :
where a l and ar are the slopes of the fit on the left and right edge of the profile. This error was converted to the Monte Carlo simulation error using
also proposed by Masters et al. (2014) . Figure 3 shows two examples of H I profiles in our sample measured with five different linewidth fitting algorithms. The profile on the left presents one of the newly observed galaxies with the narrow-band. The right profile is based on the HIZOA data but reprocessed with the same method for the narrow-band observations. To expand on this statement, we plot in Fig. 4 the five linewidth measurements against each other and determine their respective correlations. The strongest correlation was found between WP 20 and WM50 which confirms the results of Courtois et al. (2009) . We also found good agreement between WF 50 and W2P 50. In contrast, a significant offset was found between WM50 and WF 50 which also agrees with what was found by Courtois et al. (2009) .
To quantify the correlations between the five linewidth measurements, we used the Pearson's sample correlation coefficient
with −1 r 1, where r ∼ −1 indicates a perfect anticorrelation and for uncorrelated parameters r ∼ 0, while r ∼ 1 means a strong positive correlation. Table 1 shows the resulting Pearson's sample correlation coefficient correlation matrix. The best two correlations in Table 1 are between WP 20 and WM50 and between WF 50 and W2P 50 where r = 0.993 for both of them. The least correlated linewidths are WM50 and WP 50 where r = 0.932.
Based on the values of r, WF 50 comes out to be the most stable parameter with average correlation ofrW F 50 = 0.975 with the four other linewidths. This is ideal because it is also the linewidth used in our calibration of an isophotal NIR TF relation which is optimal for use in the ZOA (Said et al. 2015) In addition to the preferred linewidth WF 50, we provide the derived conversion equations between all the five linewidths. These conversion equations are derived using a Bayesian mixture model with more parameters than the data points (see also, Hogg et al. 2010; Ivezić et al. 2014 ). The advantage of using a Bayesian mixture model is two-fold; it is less sensitive to outliers compared to the simple maximum likelihood approach, and it does not exclude them completely as happens with the sigma-clipping procedure. Before using any of these linewidths in a TF application, four corrections need to be applied to obtain the more physical rotational velocity, namely: the instrumental resolution correction, the cosmological redshift correction, and the correction for the effect of turbulent motion and inclination. We will apply these four corrections in the forthcoming TF analysis paper (Said et al. in prep) .
H I Catalog
The H I catalog and plots of the H I spectra are available electronically. Figure 3 and Tables 2 & 3 present examples of the H I profiles and catalog. The H I parameters listed in the two catalogs are:
Column (1) -HIZOA ID as reported in the HIZOA survey publications (Donley et al. 2005; Staveley-Smith et al., 2015; KraanKorteweg et al., in prep.) .
Columns (2 and 3) -Right Ascension (RA) and Declination (Dec.) in the J2000.0 epoch of the fitted position in HIZOA.
Columns (4 and 5) -Galactic coordinates. Column (6) -I, Integrated H I flux and associated error. Column (7) -Heliocentric velocity V hel (cz) measured as the mid-point of the 50% of the profile using the WF 50 algorithm and associated error.
Column (8) -WP 20, the linewidth at 20% of the peak flux-rms and associated error.
Column (9) -WM50, the linewidth at 50% of the mean flux and associated error.
Column (10) -WP 50, the linewidth at 50% of the peak fluxrms and associated error. Column (11) -WF 50, the linewidth at 50% of the peak fluxrms measured with a polynomial fit to both sides of the profile and associated error.
Column (12) -W2P 50, the linewidth at 50% of the peak fluxrms measured at each of the two peaks and associated error.
Column (13) -rms noise. Column (14) -Signal-to-noise ratio (S/N).
Characteristics of the Current Data
An overview of the H I parameters (divided into two sub-samples) is given in Fig. 5 , which shows histograms of the linewidth at 50% of the peak flux−rms measured after fitting polynomials to both sides of the profile WF 50, the error on the linewidth ǫW F 50, the heliocentric velocity V hel , the rms noise, the logarithmic integrated line flux and the logarithmic signal-to-noise ratio. The distribution of galaxies with linewidths WF 50 > 150 km s −1 is similar to the distribution of the overall HIZOA catalogue (see also Fig. 2 in Staveley-Smith et al., 2015) . The fraction of low-linewidth galaxies in the TF sample is significantly lower. That is to be expected because these profiles generally originate from dwarf galaxies which often have no clear disks, hence uncertain inclinations, and low S/N . They are also less likely to have a NIR counterpart. The scatter in the TF relation for these low-linewidth galaxies is much higher and they are preferentially excluded from TF applications.
The distribution of the associated linewidth error ǫW F 50 in Fig. 5 shows that 95% and 84% of our sample have errors less than 30 km s −1 and 20 km s −1 , respectively. The distribution of the heliocentric velocity V hel shows the peaks that are indicative of the Puppis and GA overdensities, but they are not quite as pronounced as in the HIZOA data. There is a clear drop in the number of detected galaxies for reliable TF analysis beyond 7000 km s −1 , compared to the full HIZOA data set. Only 24 galaxies (7%) of the sample have V hel > 7000 km s −1 . Galaxies beyond 7000 km s −1 on average have lower S/N ratios given their large distances.
The average rms noise for our sample is 5.5 mJy and the majority (92%) have rms < 8.0 mJy. A histogram of the logarithmic value of the integrated line flux is also shown in Fig. 5 . The final histogram in Fig. 5 shows the distribution of the logarithmic value of the signal-to-noise ratio. The average value of the signal-to-noise ratio of our sample is 14.7 with a median value of 7.9, which is adequate for the TF analysis. In Fig. 5 , the 104 HIZOA profiles have higher S/N ratio than the new narrow band observations. This is expected because the narrow-band observing list contains only galaxies with weaker HI-ZOA profiles of insufficient S/N ratio for the TF work.
Comparison with published H I data
In this section we provide an extensive comparison of the newly measured linewidths and the published linewidths. We used the two published parts of the HIZOA survey (HIZOA-S; Staveley-Smith et al., 2015 and HIZOA-N; Donley et al. 2005) . After excluding galaxies from the GB extension, the number of galaxies used in this comparison becomes 307 galaxies. Figure 6 shows a comparison between linewidths at 50% of the peak flux measured in this work against its counterpart measurements in HIZOA surveys. In Fig. 6 , we divided the whole sample into three sub-sample: (1) the new narrow band observations, (2) HIZOA profiles (same spectra) and (3) The northern extinction profiles (HIZOA-N). Good agreement for most of the galaxies are shown clearly in this figure. Measurements from the same spectra, shown as red squares, are almost identical. Our new measurements are slightly different from the HIZOA-N (blue triangles). In Table 4 we list all galaxies with offsets larger than 50 km s −1 . Table 4 also shows the newly measured, the published linewidth with the associated error for each measurement and the offset for each galaxy.
The main reason for these offsets is the difference in the velocity resolution between the narrow band (3.3 km s −1 ) and the HIZOA (27 km s −1 ) data. This is shown clearly in the most no- in the HIZOA-S catalog to have WP 50 of 89 km s −1 because one of the two peaks dominate their signal. This can be further explained by looking at the WP 20 in the three surveys (narrow-band, HICAT and HIZOA-S) which all agree within the uncertainty. All other notable offsets listed in Table 4 can be explained in a similar manner.
Another comparison with the HIPASS catalog (Koribalski et al. 2004 ) is shown in Fig. 7 .
The left panel of this plot shows a comparison between WP 50 measured in this work on the x-axis and WP 50 measured in HIPASS survey on the y-axis for the 28 galaxies in common. As expected, a perfect agreement between both measurements are shown because these galaxies are among the brightest galaxies in the HIPASS survey. Two galaxies, J1059-66 & J1149-64, both show a notable offset. They are identified by name on the left panel of the figure itself. The profiles of these two galaxies are displayed in the right panel of the plot. They demonstrate quite well why there is such a large difference: in both cases one of the two peaks is more prominent than the other peak in these lob-sided profiles.
SUMMARY
In this paper, we present H I observations for 394 inclined spiral galaxies in the southern ZOA. Parameters were determined in a systematic way for applications of the TF relation in the ZOA. New observations for 290 galaxies in the sample were conducted in 2010 and 2015 with the 7 inner beams of the multibeam receiver on the Parkes 64 m Radio Telescope. Three-channel Hanning smoothing was applied to the spectra, resulting in a velocity resolution of 3.3 km s −1 for our newly observed sample. The additional 104 galaxies were measured directly from the existing HI-ZOA data. The final sample contains 342 galaxies with adequate signal-to-noise (S/N > 5) and an H I profiles suitable for TF analysis. The average value of the signal-to-noise ratio of the final sample is 14.7 with a median value of 7.9. A modified version of the GBTIDL function AWV was used to measure the systemic velocities and velocity linewidths based on five different methods. Good agreement was found, within the uncertainty, between WP 20, the Narrow-band profiles HIZOA profiles Figure 5 . Histograms of the H I parameters for the whole TF sample divided into two sub-samples (238 narrow band profiles and 104 HIZOA profiles); the linewidth at 50% of the peak flux−rms measured after fitting polynomials to both sides of the profile W F 50 , the error on the linewidth ǫ W F 50 , the heliocentric velocity V hel , the rms noise, logarithmic integrated line flux and logarithmic signal-to-noise ratio. (c) Figure 7 . A comparison between W P 50 measured in this work using a modified version of the GBTIDL function AWV and W P 50 measured in HIPASS survey using MIRIAD task MBSPECT. The solid line shows the one-to-one relation. . A comparison between W P 50 measured in this work using a modified version of the GBTIDL function AWV and W P 50 measured in HIZOA surveys using MIRIAD task MBSPECT. The solid line shows the one-to-one relation. 
